Uterine leiomyoma is a common benign tumor that arises from the overgrowth of smooth muscle and connective tissue in the uterus. Transesophageal echocardiography is a very useful diagnostic modality in the intraoperative period as it provides us real time imaging. We report a case of uterine leiomyoma with intracaval and right atrial extension that TEE was helpful in the intraoperative management.
INTRODUCTION
Leiomyoma is a benign smooth muscle cell tumor of uterine origin that may extend into the pelvic veins and the inferior vena cava. [1] [2] [3] [4] The tumor is mainly confined to pelvic veins but it can spread through the inferior vena cava (IVC) to the right atrium (RA), when it is referred to as intravenous leiomyomatosis. The extension of the tumor into the right-sided cardiac chambers is rarely seen. In most patients intravenous leiomyomatosis presents in the 4th and the 5th decade of life. We report a case of uterine leiomyoma with intracaval and right atrial extension, in which transesophageal echocardiography was used as a monitoring device for perioperative management.
CASE DESCRIPTION
A 35-year-old female presented with easy fatigability and lower abdominal pain. On evaluation, she was found to have a lower abdomino pelvic mass. Biopsy report was suggestive of smooth muscle neoplasm. Contrast enhanced computed tomography (CECT) of the abdomen revealed 11 x 9 x 14 cm enhancing mass arising from the myometrium predominantly on the right side. There was also a central hypodence filling defect seen in the inferior vena cava (IVC) that extended from the right common iliac vein all the way up to the right atrium (RA). The left common iliac vein was normal. Other laboratory parameters were within normal limit. The surgical plan was for a transabdominal hysterectomy and bilateral salpingo-oophorectomy with retrieval of the tumor.
Patient was premedicated with ranitidine 50 mg and alprazolam 0.25 mg, the previous night and the morning of surgery. In the operating room (OR),standard monitors were attached to the patient and a 16G intravenous cannula was secured in the left upper arm. General anesthesia was induced with fentanyl 100 µg and propofol 100 mg and intubation was facilitated with vecuronium 6 mg. For blood pressure monitoring, an arterial line was secured with a 20G cannula in the left radial artery. A transesophageal echocardiography (TEE) probe was placed in the oesophagus. Additionally, a triple lumen central line was secured in the right internal jugular vein, after confirmation of the guide wire with the TEE to prevent related complications such as arterial cannulation or tumor dislodgement ( Fig. 1 ).
Intracardiac Leiomyomatosis
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tumor was around 30 cm long with rounded cardiac end and tapered iliac ends ( Fig. 6 ). A comprehensive TEE exam was performed to rule out potential emboli and residual mass with continuing monitoring throughout the procedure. The IVC was repaired and the right atrium was closed. Patient came off cardiopulmonary bypass without any inotropic support and the total CPB time was 22 minutes. Postprocedure TEE showed no residual mass in the right atrium or the IVC along with normal flow pattern in the pulmonary arteries ( Fig. 7) . Patient was shifted to the intensive care unit and extubated after 6 hours. After an unremarkable hospital course, the patient was discharged from the hospital on postoperative day six.
DISCUSSION
Uterine leiomyoma is a common benign tumor of the uterus in women; however, intravenous leiomyomatosis with intracaval and intracardiac extension is a rare phenomenon. 1, 2 Most of the time it is confined to the pelvic veins. Because of its nonspecific clinical Anaesthesia was maintained with air, oxygen, isoflurane and fentanyl. TEE revealed a round mass of 3 x 3cm protruding into the right atrium from the IVC (Fig. 2) , on tracing down mass was extending from infra hepatic IVC to right atrium. TEE also demonstrated tumor in IVC and was non adherent to vessel wall ( Fig.  3 ) and no tumor in main pulmonary artery, and right pulmonary artery (Fig. 4) . Sternotomy was performed and pericardium opened. Transabdominal hysterectomy and bilateral salpingo-oophorectomy was performed through a midline abdominal incision. Suprarenal and infrarenal IVC were dissected, following which the patient was heparinized to achieve activated clotting time of 480 seconds. After aortic and superior vena cava (SVC) cannulation the right atrium was opened and sucker was placed into right atrium to drain blood coming from the IVC and coronary sinus, and partial cardiopulmonary bypass (CPB) was initiated. Upon opening of the right atrium,a round shiny mass protruding from the IVC was visualised (Fig. 5 ). Suprarenal IVC was looped, venacavotomy was done and mass was retrieved with gentle pull from suprarenal and infrarenal IVC. The presentation and it is rarity, leiomyoma with intracardiac extension can be misdiagnosed as either thrombus, myxoma or renal cell carcinoma with intra cardiac extension. On echocardiography leiomyomatosis should be suspected when a long, serpentine, round and nonadherent mobile mass is noticed extending from the IVC into the right atrium. Intravenous leiomyoma is a benign smooth muscle cell tumor of uterine origin that may grow into the pelvic veins and the inferior vena cava. [1] [2] [3] [4] Uterine leiomyomatosis is a systemic leiomyoma that metastasizes beyond the uterus.The principle of surgery is to remove the intracardiac mass to prevent sudden Intraoperative TEE is a valuable tool for confirming the underlying diagnosis and to guide the surgeon during the surgery. On TEE examination, an important and peculiar feature of leiomyoma with IVC and cardiac extension is the lack of adhesion to the wall of cardiac and venous structures. 5 Renal cell carcinoma is a malignant tumor which invade IVC and propensity to extend into right heart. 6 The accurate assessment of the distal extension of leiomyoma into the inferior vena cava and the right atrium is crucial before surgical resection. The most valuable function of TEE in the intraoperative period is the continuous monitoring of the tumor during manipulation. It enables rapid recognition of tumor embolization, which allows earlier notification to the surgeons and commencement of management even before hemodynamic instability develops. 7, 8 In the intraoperative period, TEE also help us in the assessment of biventricular function, volume status and confirming the re-establishment of intracaval blood flow. In our case report, the patient was fully heparinised and placed on partial CPB with suction catheter in the right atrium for venous drainage from the coronary sinus and the IVC. The tumor was then retrieved with gentle pull from the suprarenal and infrarenal IVC through a supra renal venacavotomy, TEE also helped to confirm complete tumor removal, and no residual tumor fragments in the right atrium and the IVC.
CONCLUSION
Intravenous leimyomatosis is a rare condition of the uterus that may involve tumor extension into the IVC and the right side of the heart. TEE can be helpful during central line insertion to avoid dislodgement of the tumor by the guidewire. TEE is also helpful to rule out the occurrence of embolic events during the intraoperative period through continuous monitoring. It also helps confirm re-establishment of intracaval blood flow and complete tumor extraction from the IVC and the right side of the heart.
